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(57) Abstract 

One aspect of the invention is to provide novel genetic 
constructions for the expression of inhibitory RNA in the 
cytoplasm of eukaryotic cells. The inhibitory RNA may be 
an anti-sense RNA or a co-suppressor RNA. The genetic 
constructions of the invention are capable of replicating in the 
cytoplasm of a eukaryotic cell and comprise a promoter region 
in functional combination with an encoding polynucleotide. 
The genetic constructions may be designed so as to replicate in 
the cytoplasm of plant cells, yeast cells, and mammalian cells. 
When the eukaryotic cell of interest is a plant cell, the genetic 
construction is preferably derived from a plant RNA virus. 
Plant RNA virus derived genetic constructions may employ 
a plant virus subgenomic promoter, including subgenomic 
promoters from tobamoviruses in functional combination with 
the RNA encoding region. Another aspect of the invention 
is to provide cells comprising the genetic constructions of 
the invention and organism comprising a plurality of such 
cells. Another aspect of the invention is to provide methods 
of reducing the expression of a gene of interest in eukaryotic 
cells, i.e., methods of producing eukaryotic cells exhibiting 
reduced levels of expression of a gene of interest. The methods 
of the invention comprise the step of transfecting a cell with 
a genetic construction of the invention in which the RNA 
encoding region is specific for the gene of interest. Another 
aspect of the invention is to provide plant cells that produce 
elevated levels of the carotenoid phytoene. The elevated levels 
of phytoene are achieved by inhibiting the expression at the 
enzyme phytoene desaturase using the vectors of the invention. 
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AMENDED CLAIMS 

[received by the International Bureau on 29 February 1996 (29.02.96); 
original claims 1-38 replaced by amended claims 1-44 (4 pages)] 

dec aturase is arranged in the antisense direction in relation to the promoter 
region which la in functional combination with the phytoene deaaturase. 

10. A vector according to Claim 8 wherein the target gene inhibitor RNA 
encoding polynucleotide is a phytoene synthase, wherein the phytoene 
synthase is arranged in the antisense direction in relation to the promoter 
region which is in functional combination with the phytoene synthase. 

10 

11. A method of producing a eukuyotic cell having reduced expression of a 
gene of interest, the method comprising the steps of transfecting a cell with a 
genetic vector according to Claim 1, wherein the anti-sense RNA encoded by 
the anti-sense RNA encoding polynucleotide is specific for the gene of 

IS interest. 

12. A method according to Claim 11, wherein the eukaryotic cell is selected 
from the group consisting of plant cells, yeast cells, and mammalian cells. 



80 



25 



30 



13. A method according to Claim 12, wherein the eukaryotic cell is a plant 
cell. 

14. A method according to Claim 13, wherein the vector is derived from a 
plant RNA virus. 

15. A method according to Claim 14, wherein the vector is derived from a 
single stranded RNA plant virus. 

16. A method according to Claim 15, wherein the promoter is a plant viral 
RNA subgenomic promoter. 
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17. A method according to Claim 15, further comprising a second 
subgenomic promoter operably linked to a viral coat protein encoding 
polynucleotide. 

5 

18. A method according to Claim 15, wherein at least one of the subgenomic 
promoters is derived from a tobamovirus. 

19. A method of producing a eukaryotic cell having reduced expression of a 

10 

gene of interest, the method comprising the steps of transfecting a cell with a 
genetic vector according to Claim 9, and then growing the transfected cell 
under conditions suitable for growth of the vector. 

15 20. A method of producing a eukaryotic cell having reduced expression of 
a gene of interest, the method comprising the steps of transfecting a cell with 
a genetic vector according to Claim 10, and then growing the transfected cell 
under conditions suitable for growth of the vector. 

20 

21 . A eukaryotic cell produced by the method of Claim 1 1 . 

22. A eukaryotic cell according to Claim 21, wherein the eukaryotic cell is 
selected from the group consisting of plant cells, yeast cells, and mammalian 

25 

cells. 

23. A eukaryotic cell according to Claim 22, wherein the eukaryotic cell is a 
plant cell. 

30 

24. A eukaryotic cell according to Claim 23, wherein the vector is derived 
from a plant RNA virus. 

38 
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25. A eukaryotic cell according to Claim 24, wherein the vector is derived 
from a single stranded RNA plant virus. 

s 26. A eukaryotic cell according to Claim 24, wherein the promoter is a plant 
viral RNA subgenomic promoter. 



27. A eukaryotic cell according to Claim 24, further comprising a second 
subgenomic promoter operably linked to a viral coat protein encoding 
polynucleotide. 



10 



is 



29 



28. A eukaryotic cell according to Claim 24, wherein at least one of the 
subgenomic promoters is derived from a tobamovirus. 

29. A plant comprising a plurality of cells according to Claim 23. 



30. A plant according to Claim 29, wherein the vector is derived from a 
20 plant RNA virus. 

31. A plant according to Claim 30, wherein the vector is derived from a 
single stranded RNA plant virus. 



32. A plant according to Claim 31, wherein die promoter is a plant viral 
RNA subgenomic promoter. 



33. A plant according to Claim 31, further comprising a second subgenomic 
30 promoter operably linked to a viral coat protein encoding polynucleotide. 

34. A plant according to Claim 31, wherein at least one of the subgenomic 
promoters is derived from a tobamovinis. 

35 



AMENDED SHEET (ARTICLE 19) 



WO 95/34668 



-31- 



PCT/US95/06741 



35. A eukaryotic cell comprising a vector according to Claim 1. 

36. A eukaryotic cell according to Claim 35, wherein the eukaryotic cell is 
selected from the group consisting of plant cells, yeast cells, and mammalian 
cells. 

37. A eukaryotic cell according to Claim 36, wherein the eukaryotic cell is a 
plant cell. 

10 

38. A eukaryotic cell according to Claim 37, wherein the vector is derived 
from a plant RNA virus. 

18 39. A eukaryotic cell according to Claim 38, wherein the vector is derived 
from a single stranded RNA plant virus. 

40. A eukaryotic cell according to Claim 39, wherein the promoter is a plant 
8 0 viral RNA subgenomic promoter. 

41 . A eukaryotic cell according to Claim 39, further comprising a second 
subgenomic promoter operabry linked to a viral coat protein encoding 
polynucleotide. 

SB 

42. A eukaryotic cell according to Claim 39, wherein at least one of the 
subgenomic promoters is derived from a tobamo virus. 

1 0 43 . A eukaryotic cell according to Claim 37 comprising a vector according 
to claim 9. 

44. A method according to Claim 37 comprising a vector according to 
$9 claim 10. 
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